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ABSTRACT

 Northern flying squirrels (Glaucomys sabrinus) and red squirrels (Tamiasci-
urus hudsonicus) are found in the Black Hills of South Dakota and Wyoming, but 
their occurrence in other forested regions of South Dakota remains in question. 
We sampled and surveyed forested regions in northwestern and northeastern 
South Dakota to determine whether these two squirrel species were found in 
other forested regions of South Dakota, where they were historically reported. 
Sampling was undertaken by placing traps and conducting random site surveys 
and searching for sign in the respective regions. Northern flying squirrels were 
not detected in either the northeast or northwest region. Red squirrels were 
detected in the northeast but not the northwest region of South Dakota. These 
areas should be trapped and surveyed more extensively in the future, focusing 
efforts in the northeast region of South Dakota. 
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INTRODUCTION

 Currently northern flying squirrels (Glaucomys sabrinus) and red squirrels 
(Tamiasciurus hudsonicus) are distributed in the Black Hills of South Dakota and 
Wyoming (Wells-Gosling and Heaney 1984, Jones et al. 1985), but there may 
also be small populations in other forested regions of South Dakota, particularly 
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in the northeast (Over and Churchill 1941, Wells-Gosling and Heaney 1984; 
Figure 1). Populations of these squirrels are likely small and somewhat rare 
and considered disjunct from other populations within their range (Jones et al. 
1985). 
 There are data gaps regarding both squirrel species outside the Black Hills. 
Little is known about the population of northern flying squirrels in northeastern 
South Dakota. Over and Churchill (1941) detected flying squirrels near Big 
Stone Lake in northeastern South Dakota. They considered this population 
comprised of southern flying squirrels (G. volans). Wells-Gosling and Heaney 
(1984) reported that this population is comprised of northern flying squirrels. 
Red squirrels were once reported in northeastern South Dakota, although they 
do not appear to be restricted to this area historically (Turner 1974). Red squir-
rels, though probably found in coniferous areas of western South Dakota (Visher 
1914), are limited to the dense ponderosa pine forests of the Black Hills (Jones et 
al. 1985). Nonetheless, red squirrels were discovered several miles to the west in 
eastern Montana in relatively dense stands of ponderosa pine of Long Pine Hills 
(Anderson and Jones 1971). 
 Both squirrel species are known to reside in the Black Hills, but it remains 
uncertain as to whether each species is present in other forested regions of South 
Dakota, in particular northwestern and northeastern South Dakota. These areas 
include coniferous forests of Custer National Forest, Sioux Ranger District in 
northwestern South Dakota and old riparian and coulee deciduous forests of 
northeastern South Dakota. Our objective was to determine the presence/ab-
sence of these two species in these two respective regions of South Dakota.

STUDY AREA AND METHODS

 The study areas were the Slim Buttes of Custer National Forest in northwest-
ern South Dakota, the coulees of Sica Hollow State Park, and the riparian forests 
of Lake Traverse and Big Stone Lake in northeastern South Dakota (Figure 2).
 Trapping occurred from 27 May to 2 June 2006 (or six trap nights) in the 
Slim Buttes in northwestern South Dakota. This area was selected because it 

Figure 1. Historical distribution of northern flying squirrels (left) and red squirrels (right) in South 
Dakota.
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represented the largest coniferous forest in this region. We did not survey the 
Cave Hills of Custer National Forest because there was little forested habitat. The 
Short Pine Hills was not sampled because accessibility was difficult. 
 Trapping occurred from 13 to 24 December 2004, 27 to 31 December 2004, 
and 24 to 29 July 2006 (or 20 trap nights) in coulees of Sica Hollow State Park 
and from 24 to 29 July (or five trap nights) in riparian forests in northeastern 
South Dakota (i.e., Lake Traverse and Big Stone Lake; Figure 2). These areas were 
selected because they represented two different forested regions of northeastern 
South Dakota: 1) coulee forests and 2) riparian forests. 
 We established four line transects in suitable habitat (i.e., forested areas 
along ridges) in both study areas. Ten Tomahawk® and/or Havahart® traps (spe-
cific to trapping squirrels) were placed in each line transect and spaced 60 to 80 
meters apart. The traps were baited with a mixture of bacon grease, oatmeal, and 
peanut butter and were checked and re-baited (if needed) each day.   
 If a squirrel was captured, we recorded the species, sex, weight, date, time of 
day, temperature, cloud cover, and wind speed. We also collected a tissue sample. 
Captured squirrels were marked under the chin with a paint pen and released. 
 In addition to trapping, general observations (i.e., presence of snags, pres-
ence of red squirrel food caches [or middens], presence of dray nests, visual 
observations of each species, and presence of flying squirrel food resources) were 
made along each respective transect. 

Figure 2. Sample sites in northwestern and northeastern South Dakota.
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RESULTS

 No squirrels were captured in northwestern South Dakota, and neither spe-
cies was observed during the trapping period. In addition, no dray nests were 
recorded and no food caches were detected for red squirrels along each transect. 
However, there were greater than ten snags per transect, and we observed numer-
ous fungi for flying squirrels as well as fruits/nuts for red squirrels. 
 No squirrels were captured in northeastern South Dakota during the sum-
mer and winter trapping periods, but red squirrels were observed/heard in the 
riparian areas of Lake Traverse and Hartford Beach State Park (at Big Stone Lake) 
during the summer trapping period (Figure 3). In addition, red squirrel middens 
were noticed near transects located in the riparian areas. There were also greater 
than ten snags available for roost/nest sites along each transect, but no dray nests 
were noticed. Our results show that red squirrels still are present in northeastern 
South Dakota. 

DISCUSSION

 Forested regions in South Dakota were fragmented as a result of past geo-
logical events, such as glaciations, and other factors, such as habitat degradation 
(Turner 1974). Coniferous forests in northwestern South Dakota (largely pon-
derosa pine) are discontinuous with other coniferous forests. Deciduous forests 
in northeastern South Dakota are also fragmented but contain a mixture of 
maple, ash, elm, basswood, and walnut trees in riparian areas and coulees. The 
forests in northwestern and northeastern South Dakota are isolated and may 
support species able to disperse long distances, e.g., birds (Medellin and Gaona 
1999). 
 Arboreal mammals (i.e., red squirrels and northern flying squirrels) likely 
have difficulty with long distance dispersal because of their dependence on trees 
for travel, food, and rest (Sun 1997, Vernes 2001). As a result, isolated forests in 
South Dakota likely have lower mammalian diversity compared to continuous 

Figure 3. Distribution of northern flying squirrels (left) and red squirrels (right) in South Dakota.
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forested regions in South Dakota (e.g., Black Hills). In addition, isolated forests 
may not be large enough to sustain viable species populations. Studies have 
shown certain species may require a certain size habitat to sustain the popula-
tion (Michalski and Peres 2005). Northern flying squirrels are no longer found 
in northeastern South Dakota and may have never been present in northwestern 
South Dakota, whereas red squirrels are no longer found in northwestern South 
Dakota but still reside in northeastern South Dakota. This is likely the result of 
their poor ability to disperse and the patchiness of the forest habitat.  
 Moreover, vicariance could have played a role in the isolation of forests and 
arboreal mammals, where once widespread arboreal mammals were isolated to 
forests that remained after the glaciers receded during the Pleistocene (Lomolino 
et al. 2006). We suspect that if these squirrel species were isolated to these forests 
that they eventually were extirpated in this region due to genetic drift, climate 
changes, or other factors (e.g., loss of habitat) being that neither species was de-
tected in the northwest and only red squirrels were detected in the northeast. Red 
squirrels are still found in the northeast, but this population is likely small and 
slowly decreasing in size as a result of further fragmentation of forested habitat 
and thus isolation in this region. 
 There are other isolated forests in South Dakota, such as ponderosa pine 
forests in Pine Ridge Indian Reservation, Rosebud Indian Reservation, and 
White Owl, which may support northern flying squirrel or red squirrel popula-
tions. These isolated forests should be targeted for further surveys. In addition, 
we recommend additional trapping periods over several years to determine more 
about the status and distribution of arboreal mammals in northwestern and 
northeastern South Dakota. 

ACKNOWLEDGEMENTS

 We would like to thank the South Dakota Department of Game, Fish and 
Parks, University of South Dakota, South Dakota State University, and the 
Lower Brule Sioux Tribe for their help and assistance. 

LITERATURE CITED

Anderson, K. W., and J. K Jones. 1971. Mammals of northwestern South Da-
kota. University of Kansas Publications Museum of Natural History 19: 
361-393.

Jones, Jr., J. K., D. M. Armstrong, and J. R. Choate. 1985. Guide to mammals 
of the Plains states. University of Nebraska Press, Lincoln, NE. 371pp.

Lomolino, M. V., B. R. Riddle, and J. H. Brown. Biogeography: Third Edition. 
Sinauer Associates, Inc., Sunderland, MA. 752pp. 

Medellin, R. A., and O. Gaona. 1999. Seed dispersal by birds and bats in forest 
and disturbed habitats in Chiapas, Mexico. Biotropica 31: 478 – 485. 



40 Proceedings of the South Dakota Academy of Science, Vol. 86 (2007)

Michalski, F., and C. A. Peres. 2005. Anthropogenic determinants of primate 
and carnivore local extinctions in a fragmented forest landscape of the south-
ern Amazonia. Biological Conservation 124: 383 – 396. 

Over, W. H., and E. P. Churchill. 1941. Mammals of South Dakota. University 
of South Dakota, Vermillion, South Dakota. 

Sun, C. 1997. Dispersal of young red squirrels (Tamiasciurus hudsonicus). Ameri-
can Midland Naturalist 138: 252 – 259.  

Turner, R. W. 1974. Mammals of the Black Hills of South Dakota and Wyo-
ming. University of Kansas Miscellaneous Publication Museum of Natural 
History No. 60.

Vernes, K. 2001. Gliding performance of the northern flying squirrel (Glaucomys 
sabrinus) in mature mixed forest in eastern Canada. Journal of Mammalogy 
82: 1026 – 1033. 

Visher, S. S. 1914. Report on the biology of Harding County, northwestern 
South Dakota. Bulletin of South Dakota Geological Survey 6: 1-103.

Wells-Gosling, N., and L. H. Heaney. 1984. Glaucomys sabrinus. Mammalian 
Species 229: 1-8.




